Mixed Sertoli-Leydig Cell Tumor and Rete Testis Adenocarcinoma in
Rats Treated with CdCI, S. REHM AND M. P. WAALKES Sertoli cell tumors are, except in dogs,' rare testicular neoplasms; two have been reported in rats.' Tumors of the rete testis are even rarer. Not reported in rats, they have been described to occur spontaneously in old JCL : ICR mice,'O in Mustornys,y or in mice treated prenatally with diethylstilbestrol. ' This report describes the morphology of a mixed Sertoli-Leydig cell tumor and a rete testis adenocarcinoma in Wistar rats [Crl : (WI)BR] from two long-term experiments on the carcinogenic potential of cadmium in males. A single subcutaneous (s.c.) injection of cadmium can induce acute vascular lesions in the testis and ischemic necrosis of the seminiferous tubules. Following resolution of the necrotic debris, peri-and intratubular fibrosis and mineralizations occur that may also involve the rete testis. Leydig cells, however, survive and give rise to interstitial cell t~m o r s .~
The first study on cadmium carcinogenesis, started to determine the dose-response relationships for cadmium chloride (CdCl,) injected subcutaneously at approximately 8 weeks of age, involved 315 rats and lasted for 104 weeks. The second study, designed to investigate effects of zinc pretreatment on cadmium carcinogenesis, involved 364 rats for 104 weeks. Most organs and all altered tissues were fixed in neutral buffered formalin, trimmed, and processed for light mi-croscopic investigation of hematoxylin and eosin (HE)-stained paraffin sections. Periodic acid-Schiffs (PAS) reaction with or without diastase pretreatment and the alcian blue-periodic acid-Schiff's reaction were also used. Toluidine blue-stained semithin sections were obtained from the Sertoli-Leydig cell tumor that was reembedded in epoxy resin.
The mixed Sertoli-Leydig cell tumor was found in a 112week-old rat that had been treated with a single S.C. injection of 30 pmol CdClJkg and three S.C. injections of 0.1 mmol Zn-acetate 6 hours before, at the same time, and 18 hours after the CdCI, injection. At necropsy, the testes appeared atrophied. A red-brown nodule, 1-cm in diameter, was in one testis. By light microscopy, both testes had bilateral diffuse, severe peritubular fibrosis and intratubular mineralizations. One testis had a single Leydig cell tumor and the other had two separate neoplasms: a small Leydig cell tumor and a larger mixed Sertoli-Leydig cell tumor (Fig. 1 ). The tumor consisted mainly of variably sized and shaped tubuli expanding beyond the tunica vaginalis via the rete testis ( Fig.  1 ). Intermixed were areas of round cells with eosinophilic cytoplasm that appeared to be of Leydig cell origin. Larger, more mature tubules were lined by spindle-shaped Sertolilike cells (Figs. 1-4) with basally oriented nuclei and pale vacuolated cytoplasm extending towards a lumen. Vacuola- tion of the cytoplasm was probably due to the removal of lipids by tissue processing. The presence of neutral lipids is a typical feature of Sertoli cell tumors in various specie^.^.^ Well recognizable in the semithin sections were the typically cleaved nuclei seen in normal Sertoli cells with little heterochromatin and a prominent nucleolus. The outer layer of the neoplastic tubules was formed by delicate connective tissue strands. Occasionally, psammoma body-like mineralizations were found (Fig. 4 ). In smaller tubules (Fig. 2) , cells appeared less well-differentiated, being more round with a granular or small vacuolated cytoplasm. The bordering connective tissue was discontinuous, leaving an open connection between the tubules and the surrounding neoplastic Leydig cells (Figs. 2, 3) . Frequently, round eosinophilic inclusions were seen within the tubules that stained positive with periodic acid-Schiff's reagent ( Fig. 2) and were diastase resistant. The only alcian blue-positive staining could occasionally be seen in the psammoma body-like mineralizations. Morphologically, the mixed Sertoli-Leydig cell tumor is similar to the reported benign rat Sertoli cell tumor.' The neoplasm is also similar to the mixed gonadal stromal tumors occurring in humans consisting of a mixture of Leydig cells and pseudotubuli lined by spindle cells with vacuoles and psammoma bodies. 6 The mixture of the two cell types has been attributed to a possible common embryonic origin.6 Sertoli cell tumors found in dogs and humans frequently produce estrogens with a feminizing effect on the host.3 In the present case, a hormonal effect could not be determined.
Other neoplasms found in the rat with the mixed Sertoli-Leydig cell tumor were a hemangiosarcoma of the liver and a pituitary gland adenoma of the pars distalis that caused mammary gland hyperplasia with secretory activity. Pituitary adenomas with prolactin activity were seen frequently in these rats.
A Leydig cell tumor adjacent to the rete testis and separating single ducts from the main meshwork ( Fig. 5 ) demonstrates that the epithelium of the separated rete testis tubules is low cuboidal or flattened as compared to the more columnar cell shape of the unaffected tubules. Two rats, 105 and 1 1 1 weeks old, that had received 30 and 40 pmol CdCl,/ kg s.c., respectively, had focal rete testis hyperplasia (Fig. 6 ).
The hyperplastic ducts were irregular in shape, the epithelium was cuboidal or flattened, and the ducts were surrounded by fibrosis and neoplastic Leydig cells (Fig. 6) . In one instance, the hyperplastic area extended beyond the tunica vaginalis. An adenocarcinoma of the rete testis was diagnosed in a 1 12week-old rat that had been treated with 40 pmol CdCl,/kg S.C. The adenocarcinoma was obscured at necropsy by a 10 x 5 mm large Leydig cell tumor and was located within the testis beneath the tunica vaginalis in the hilar region (Figs. The rete testis tumor showed variably shaped tubuli lined by cuboidal or squamous epithelium. Mitotic figures were References cell and rete testis tumor, but no invasion of the tunica vaginalis or growth beyond the testis was seen. The origin of the tumor from the rete testis was established from its localization, by similar morphological structures and staining properties of the lesion, as compared to the appearance of the non-neoplastic rete testis of Wistar rats in the same experiment. There was no tumor elsewhere in the rat from which cells could have metastasized to the testis. The diagnosis of malignancy was based on the atypical morphology, invasion of the Leydig cell tumor, and the relative frequency of mitotic figures. In the same rat, a lymphoma was found in the spleen and thymus, and a basal cell carcinoma and a fibrosarcoma were found at the site of CdC1, injection in the dorsal thoracic midline. Usually, the rete testis tumors described in the literature arose as papillary projections from the e p i t h e l i~m ,~ and larger neoplasms showed a predominantly papillary growth p a t t e~n .~.~ A papillary growth from the rete testis was not seen in any of the rats in the present study. Tubular structures have been reported in rat Leydig cell tumors induced by nitrosamines8 and adenomatous hyperplasia of the rete testis in Fischer 344 rats. 5 We have reported two seminomas, in these Cd-treated rats that did not experience acute testicular necrosis. The low incidence does not allow a conclusion on the inducibility of these tumors by cadmium. Nevertheless, the occurrence of three different rare neoplasms in the testis of rats from Cdtreated groups only, indicates that cadmium might have a carcinogenic effect on testicular cell types other than Leydig cells, i.e., of different origin and of different function and regulation.
